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(57) ABSTRACT 

The invention disclosed includes a head gear to be Worn 
When it is desirable to have an indication of the Wearer’s 
head motion or position. The head gear may be incorporated 
into an existing article of head Wear. The incorporation may 
be permanent, or the head gear may be alternatively attached 
to various articles of head Wear. Integral With the head gear 
are motion and/or position sensing devices to indicate the 
motion or position of the Wearer’s head. The data from the 
sensors may be fed into a digital processor to process the 
sensed data and derive a signal indicative of the Wearer’s 
head motion or position. Some embodiments employ a 
programmable processor to adapt the head gear to a variety 
of applications. The signal indicative of head motion or 
position may be fed into an indicator to provide the Wearer 
With a recognizable feedback signal indicative of head 
motion or position. 
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HEAD GEAR INCLUDING A DATA 
AUGMENTATION UNIT FOR DETECTING HEAD 

MOTION AND PROVIDING FEEDBACK 
RELATING TO THE HEAD MOTION 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of appli 
cation Ser. No. 09/521,102, ?led, Mar. 7, 2000, Which is a 
continuation-in-part of application Ser. No. 09/337,007, 
?led Jun. 28, 1999, Which, in turn, is a continuation of 
application Ser. No. 08/957,073, ?led Oct. 24, 1997, now 
US. Pat. No. 5,916,181. 

FIELD OF THE INVENTION 

[0002] The invention relates to a system and method for 
using head gear to sense a Wearer’s head motion during a 
physical activity and comparing the detected head motion to 
predetermined desirable head motion paths. In particular, the 
invention relates to a system and method for providing 
feedback to the head gear Wearer to assist the Wearer in 
achieving the desirable head motion. 

BACKGROUND OF THE INVENTION 

[0003] The ability to monitor the motion of a person’s 
head has importance in many applications. For example, in 
many sports, the relative position and/or motion of a player’s 
head is essential in executing a desired athletic movement. 
Typically, in order to achieve the correct head position or 
movement, the player must practice. Traditionally, such 
practice has encompassed repeating the position or move 
ment until it is properly executed. A signi?cant problem With 
this repetitive practice approach is the player must generally 
rely on self-inspection to determine Whether the motion or 
position is correct. Endless hours of unknowingly practicing 
the incorrect motion Will input improper data into the 
player’s muscle memory or motor memory and Will make it 
dif?cult for the player to achieve the intended improvement. 
A second party observer (e.g., a coach) can sometimes 
provide insight to correct the motion. HoWever, this method 
depends upon the knoWledge, communication skills and 
availability of such an expert observer. Avideo tape recorder 
can substitute for an observer. HoWever, using a video 
recording requires the purchase of costly equipment and 
often the tape can only be vieWed after the practice session 
has taken place. Thus, corrections can only be attempted at 
a subsequent practice session. 

[0004] Monitoring head movement and relative position 
has numerous safety applications. For example, in those 
sports considered to be contact sports (e.g., football, hockey, 
lacrosse, etc.), a player making contact With his or her head 
in the Wrong position risks injury. A Warning signal Would 
give the player an opportunity to alter his or her head 
position in time to avoid injury. Current head gear for these 
types of contact sports do not provide any sensor informa 
tion to indicate a dangerous head position. 

[0005] A head position monitor has safety applications in 
situations Where head position indicates other dangerous 
conditions. For example, certain movements of an automo 
bile driver’s head indicate that the driver has fallen asleep at 
the Wheel or is not looking at the road. Many accidents could 
be avoided if the driver is prompted to regain proper head 
position. LikeWise, in aviation a pilot’s head position in 
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certain instances can create a potentially dangerous situa 
tion. For example, When an aircraft is in a turn and a pilot’s 
head is positioned at an improper angle With respect to the 
vertical of the centerline of the aircraft, disorientation can 
occur. This may occur When the inner ear of a pilot provides 
an erroneous sense of turn information to the pilot While 
making a prolonged, constant bank turn such that the pilot 
may incorrectly believe that he or she has ceased turning and 
has leveled off. While many cockpits include attitude and 
altitude indicators to alert the pilot to the aircraft’s attitude 
and altitude, current head gear for pilots do not provide a 
head position sensor indicating a dangerous, prolonged, 
constant banked turn. Providing an alarm alerting the pilot 
of improper head position can be a signi?cant safety advan 
tage in this circumstance. 

[0006] Many draWbacks exist among current head posi 
tion monitors. For example, many devices are not sensitive 
to small amplitude head motions, thus, these motions remain 
undetected. Another draWback of existing devices is that 
often the desired motion requires a deliberate, predeter 
mined head motion and many existing devices are set to 
merely indicate When the head has moved. For example, to 
properly hit a baseball the batter’s head should move to 
folloW the pitch from the pitcher to the catcher. Existing 
head motion sensors that merely indicate When a batter’s 
head moves are not useful to indicate the proper head motion 
to the batter. Another draWback is that many existing devices 
are bulky and cumbersome. To be practical, a head motion 
monitor should interfere With the Wearer and activity as little 
as possible. Another draWback is that many existing devices 
are not adaptable to the skill level of the Wearer. For 
example, it may be desirable for the sensitivity of a head 
motion detecting device for a professional baseball batter to 
be ?ner tuned than the sensitivity of a head motion detecting 
device for a little league baseball batter; many existing 
devices cannot adapt to these different sensitivity levels. 

[0007] Many places offer personal training services during 
Which a coach or other professional advisor observe and 
help to teach a player to execute proper head motion. For 
example, golf courses, tennis clubs, and baseball batting 
cages, often offer professional training. A draWback With 
professional lessons is that they are often expensive. In 
addition, for players Without the time, money, or ability to 
travel, professional feedback is not easily attainable. These 
and other draWbacks exist in current devices. 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to overcome the above 
enumerated draWbacks and others present in existing 
devices. 

[0009] Another object of the invention is to provide head 
gear that provides real time feedback to the Wearer to aid the 
Wearer in maintaining proper relative head position While 
participating in sports. 
[0010] Another object of the invention is to provide head 
gear that detects the motion of the Wearer’s head about tWo 
mutually perpendicular axes. 

[0011] Another object of the invention is to provide a very 
simple device to teach players the correct method for hitting 
a ball. 

[0012] Another object of the invention is to provide head 
gear that relays safety information to the Wearer regarding 
the Wearer’s head position. 
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[0013] Another object of the invention is to provide head 
gear With memory capable of storing data pertaining to 
desired motions. 

[0014] Another object of the invention is to provide real 
time feedback to the Wearer to aid the Wearer in achieving 
proper head motion and related shoulder position during the 
course of a sWing While participating in sports. 

[0015] Another object of the invention is to provide real 
time feedback to pilots during a turn indicating a dangerous, 
prolonged, constant banked turn. 

[0016] Another object of the invention is to provide head 
gear capable of alerting a driver of a potentially dangerous 
head position. 

[0017] To accomplish these and other objects of the inven 
tion there is disclosed head gear to be Worn When it is 
desirable to have an indication of the Wearer’s head motion 
or position. The head gear may be incorporated into an 
existing article of head Wear. The incorporation may be 
permanent, or the head gear may be alternatively attached to 
various articles of head Wear. Integral With the head gear are 
motion and/or position sensing devices to indicate the 
motion or position of the Wearer’s head. The data from the 
sensors may be fed into a digital processor to process the 
sensed data and derive a signal indicative of the Wearer’s 
head motion or position. Some embodiments employ a 
programmable processor to adapt the head gear to a variety 
of applications. The signal indicative of head motion or 
position may be fed into an indicator to provide the Wearer 
With a recogniZable feedback signal indicative of head 
motion or position. 

[0018] Preferably, the head gear comprises a unitary con 
struction that can be incorporated into existing head Wear. 
The head gear is preferably of such a siZe and Weight to be 
relatively unobtrusive to the Wearer. Some embodiments of 
the head gear are attachable to more than one kind of 
existing head Wear to enable use in multiple applications. 
Some embodiments of the head gear may be permanently 
incorporated into existing head Wear. 

[0019] Among other applications, the head gear alloWs the 
Wearer to practice and perfect a desired motion. For 
example, applied to baseball, the head gear provides the 
Wearer With feedback indicating the amount of head tilt and 
head turning or rotation that occurs during the act of 
sWinging a bat at a pitch. The batter receives feedback 
during the sWing, alloWing the batter to immediately pin 
point the correct or incorrect head motion. Thus, the batter 
is provided With the information necessary to correct his or 
her head position for the next sWing and does not have to 
rely on guess Work. The batter receives the information 
instantaneously, he or she does not have to Wait to vieW a 
video later, or after the practice session has ended. Further 
more, there is no need to acquire and rely on a second party 
observer. The head gear alloWs the Wearer a simple and 
relatively inexpensive method and apparatus to practice. 

[0020] When the head motion monitor is used in safety 
applications the operation is similar. The motion and/or 
position sensing devices indicate the motion or position of 
the Wearer’s head. The data from the sensors are fed into a 
processor to process the data and derive a signal indicative 
of the Wearer’s head motion or position. The processor is 
programmed to indicate When the Wearers head is in an 
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unsafe position and to output a signal to the indicator to 
notify the Wearer of the unsafe condition. Thus, the head 
gear can be used to help reduce the risk of injury in many 
situations. 

[0021] Another embodiment of the invention provides a 
multi-piece head gear assembly to monitor user head motion 
and provide feedback. For example, head motion sensors 
may be placed in a Wearable head piece for the user to Wear. 
In some embodiments, the head piece may contain head 
motion sensors; processing and other peripheral function 
may be housed n a separate portable unit. For example, the 
head piece may contain a number of gyroscopic sensors, 
accelerometer sensors, or a combination of both, to sense 
rotation and translation of the Wearer’s head during the 
physical movement. 

[0022] The head piece may also include a mechanism to 
convey the sensor signals to the processor. Any suitable 
mechanism may be used to convey the sensor signals. For 
example, a cable, Wire, or other connection may be provided 
betWeen the Wearable head piece and the processor, or a 
Wireless transmitter/receiver combination may be used to 
convey signals betWeen the head piece and the processor. 

[0023] In some embodiments the processor may be housed 
in a portable data augmentation unit (DAU). The DAU may 
comprise any suitable portable processing device. For 
example, the DAU may comprise a dedicated head motion 
processing device speci?cally designed for the task, a palm 
siZed processing device (e.g., Palm Pilot TM, or other 
personal digital assistant (PDA)) With suitable softWare, a 
suitably equipped Web enabled cellular phone, or other 
processor based device. 

[0024] In some embodiments, a DAU may be used to 
provide the Wearer With feedback during the execution of the 
physical movement. For example, a DAU may comprise a 
visual display screen to display feedback messages, an 
audible feedback signal transmitter (e.g., a speaker or other 
audible signal transmitter), a mechanical vibrator to transmit 
vibratory feedback signals, or other suitable feedback signal 
transmitter. 

[0025] In some embodiments, a DAU may be used to 
upload (i.e., transmit ?les or data to another processor based 
device) head gear data. For example, a DAU may upload 
stored sWing data to a personal computer (PC) or other 
processor based device for further analysis using softWare 
on the PC. 

[0026] In some embodiments, a DAU may upload head 
gear data to an interactive World Wide Web (Web) site. The 
data may be processed using softWare accessible at the Web 
site, or the data may be vieWed and analyZed by a profes 
sional or coach With access to the Web site. For example, a 
gol?ng embodiment of the head gear may be used to collect 
data pertaining to a golfer’s head motion during a golf game. 
The golfer may store head gear information during the game 
and upload the stored data to Web site granting access to a 
golf instructor (e.g., an instructor from Jim Mclean’s Golf 
School Who analyZes the head gear data and provides 
feedback to the golfer via the Web site (e.g., in the golfer’s 
Web site account), electronic mail (e-mail), or other suitable 
method. 

[0027] Some embodiments of the invention may comprise 
a data collection unit (DCU) that functions as a diagnostic 
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and research tool for the collection of body motion data. The 
DCU may interface With numerous sensors and processors 
to compile data used, for example, to create the processing 
routines for desired head motion for various physical activi 
ties. Other applications for the DCU Will be apparent to 
those skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a schematic block diagram of an embodi 
ment of the present invention. 

[0029] FIG. 2 is a schematic illustration of an attachable 
embodiment of the invention. 

[0030] FIG. 3 is a schematic of the circuit for an embodi 
ment of the invention. 

[0031] FIG. 4 depicts an embodiment of the invention as 
applied to the sport of baseball. 

[0032] FIG. 5 depicts a partial cut-aWay vieW of an 
embodiment of the invention mounted Within a protective 
helmet. 

[0033] FIG. 6 depicts an embodiment of the invention 
attached to a cap or hat. 

[0034] FIG. 7 is a How chart of an overall method 
according to one embodiment of the invention. 

[0035] FIG. 8 is a How chart of one embodiment of the 
invention related to head motion sensing during the physical 
activity of golf. 

[0036] FIG. 9 is a How chart of one embodiment of the 
invention related to head motion sensing during the physical 
activity of batting a ball. 

[0037] FIG. 10 is a representation of a head band appa 
ratus according to one embodiment of a multi-piece head 
motion sensing system. 

[0038] FIG. 11 is a representation of a data augmentation 
unit (DAU) according to one embodiment of the invention. 

[0039] FIG. 12 is a representation of a DAU according to 
another embodiment of the invention. 

[0040] FIG. 13 is a schematic representation of a overall 
system for providing netWork feedback according to one 
embodiment of the invention. 

[0041] FIG. 14 is a schematic representation of a netWork 
site for providing feedback according to one embodiment of 
the invention. 

[0042] FIG. 15 is a schematic representation of a data 
collection unit (DCU) according to one embodiment of the 
invention. 

[0043] FIG. 16 is a representation of a head band appa 
ratus according to another embodiment of the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0044] The operation of the present invention to achieve 
the objects stated above Will be better understood by refer 
ence to the draWings and detailed description beloW. 

[0045] The head motion sensor head gear apparatus, to 
achieve the objects of the invention, may include ?ve main 
functional blocks: poWer supply, processor, sensing mecha 
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nism, user interface, and an indicator. These functional 
elements operate to provide the bene?ts described above. 
Each block is discussed separately beloW. HoWever, they 
operate together as indicated. 

[0046] PoWer Supply 

[0047] The poWer source 10 for the head gear preferably 
comprises a standard 9 Volt alkaline battery. These batteries 
are readily available in the retail market and are inexpensive. 
The 9 Volt battery has suf?cient capacity to poWer the head 
gear for approximately 30 hours of continuous operation. 
More exotic batteries (e.g., Ni-Cad, etc.,), reneWable batter 
ies, rechargeable batteries or other suitable poWer sources 
are available. Other embodiments, having different poWer 
requirements may employ other poWer sources. For 
example, poWer sources supplying more or less than 9 V 
may be incorporated as desired. 

[0048] Preferably, the 9 Volts from the battery may be 
regulated to the required 5 Volts by a linear voltage regu 
lator. Aprotection device, such as a blocking diode, may be 
used to protect the regulator if the battery is inadvertently 
installed With the Wrong polarity. A momentary sWitch can 
be used as the poWer on/off sWitch. This sWitch and asso 
ciated circuitry apply poWer to processor 30 for a long 
enough time for processor 30 to “Wake up” and latch the on 
condition of the head gear. In one embodiment, the head gear 
can be turned off in tWo different Ways. First, the user can 
activate the momentary poWer sWitch to turn the head gear 
on or off. Second, the processor 30 can turn off the head gear 
on its oWn. For example, if the processor 30 has determined 
that the head gear has not been used for a preprogrammed 
period of time, the processor 30 Will unlatch the poWer 
source 10 and go to “sleep.” This feature conserves the 
available poWer source 10 capacity in those applications 
Where poWer conservation is desirable. 

[0049] Processor 

[0050] Processor 30 is preferably a microprocessor chip, 
for example, the Microchip PIC16C72 or PIC16C73. This 
type of processor typically has 2-4K bytes of on-chip 
program memory, 128-192 bytes of on-chip data memory, 3 
timer modules, 5 analog to digital converter channels (8 bit 
resolution), a Watchdog timer, poWer on reset circuitry, 
programmable I/O pins, and interrupt capabilities. These 
values are merely exemplary of the features desirable to 
provide a single chip solution to the processing require 
ments. The PIC16 C73 also comprises a universal asynchro 
nous receiver/transmitter (UART) to enable interfacing With 
a personal computer (or the like). This capability is advan 
tageous for those embodiments Where it is desired to per 
form data analysis or other diagnostics. Processor 30 may 
also comprise similar microprocessors chips made by other 
manufacturers. 

[0051] The poWer on reset circuitry ensures that the pro 
cessor is properly initialiZed When ?rst turned on. The 
Watchdog timer ensures that the program embedded in the 
processor is running properly. If the program should “crash,” 
that is cease to function properly, the processor Will auto 
matically reset itself. For those embodiments of the head 
gear comprising tWo motion sensors, preferably, tWo chan 
nels of the analog to digital converter are used to convert the 
analog data from the tWo sensors into a digital form Which 
can be analyZed by the embedded program in the processor. 




























